Abstract
Introduction
Because of their remarkable and unmatched optical, spectroscopic, luminescent and magnetic properties, the lanthanides are under the limelight when it comes to high technology. The synthetic versatility, favorable optical and electronic properties are a wide spectrum for pharmacological, medicinal and biological activities of compounds. In view of the above applications and properties of lanthanide elements, it has become more important to understand the behaviors of lanthanide ion in biological system. Therefore the main idea behind this proposed work is to explore the potential of these fascinating lanthanides as spectral and structural probes in biochemical reactions which has immense importance in human metabolism. Solution spectral studies through kinetic and thermodynamic approach involving lanthanide complexes are very pertinent information about the mechanism, reaction pathways, and also about the chemical bonding and conformations.
The electronic transitions having high sensitivity of spectral intensities for ligand environment as a great phenomenon was first noticed by Moeller et al. [1] [2] for β-diketonate and EDTA complexes of Nd Though the solution spectral analysis may not give very distinctive quantitative data but it provides useful data for structural determination, mechanistic studies and for creating optimum experimental condition required for product formation of some desired pre-determined configurations with advanced technology adopting much better resolution of solution spectral 4f-4f bands. Quantitative Absorption Spectroscopy can prove as an improved tool on mechanistic, diagnostic and condensation studies too [14] .
In this Paper we will use comparative absorption and absorption difference spectrophotometry involving 4f-4f transition spectra as probe in understanding the binding characteristics of Guanosine and GTP with lanthanides (Pr 3+ ) in the presence and absence of Ca 2+ ; it will be further studied through kinetic and thermodynamic approach.
Methodology
The spectral analysis is made through Perkin Elmer Lambda-35 UV-V is Spectrophotometer at 298 K upgraded with computer attached. The energy of 4f-4f transitions is composed of two main components, viz the electrostatic and spin orbit interaction between 4f electrons i.e., The energy E j of the j th energy level is given by:
where E oj is the zero order energy of the j th level.
Nephelauxetic effect, which measures the change in F K with respect to free ion and expressed by a nephelauxetic ratio "β", and is given as:
where F 0 k and F f k (k = 2, 4, 6) refers to parameters in complex and free ion respectively.
The observed oscillator strength (P obs ) of the transition energies were expressed in terms of parameters defined by Judd and Ofelt known as the T 2 , T 4 and T 6 parameters which are given by the following equation. 
These values are procurred using Carnall's co-efficient for aquo system. 
Methods for Chemical Kinetic Studies
All the spectra were recorded on a different temperatures i.e. 298 K, 303 K, 308 K, 313 K, 318 K and at pH-4 and pH-2 for Guanosine and GTP ligands using water circulating HAAKE DC 10 Thermotat.The activation energy for the complexationof Pr(III): (Guanosine and GTP) with Ca(II) in DMF is calculated from the plot of log k (k = rate constant) against 1/T using Arrhenius rate equation.
Results and Discussions
For praseodymium complex, four transitions ( Table 1 and of the ligand and nature as well as the geometry of the complex species induced unusual sensitivity to this pseudo-hypersensitve transition. Karraker [18] As a result, the nephelauxetic effect increases when the co-ordination number Journal of Materials Science and Chemical Engineering decreases. Misra et al. [19] observed a general decrease in the values of F k , E k and ξ 4f as compared to corresponding parameters of the free ion. Table 1 and Table   2 ) are positive which indicates co-valent character in metal-ligand bond. Table 3 and Table 4 give the absolute values of Oscillator strength and Judd-Ofelt intensity parameter T λ (λ = 2, 4, 6) which have suggested three phenomenological parameters (T 2 , T 4 , T 6 ) which are sensitive towards the changes in the immediate co-ordination environment. It has been observed that there is a significant change in the Oscillator strength of 4f-4f bands, when Pr(III) interacts with the ligands and also noticeable increase in the magnitude of Judd-Ofelt parameters suggesting the binding of ligands in solution. The intensification became more when Ca(II) ion is added to the binary mixture of Pr(III) and ligands showing the stimulated effect of Ca(II) towards the complexation. It has been observed that among the three T λ parameters, T 6 is the best defined while T 2 is the least defined parameter for Pr(III) complex since by definition, T λ ≥ 0 and their order is T 6 > T 4 > T 2 . In practice both the Oscillator strength of the transitions and the T λ parameters have provided significant structural information about lanthanide co-ordination especially in solution state. The values of T 2 for most of the complexes appear to be negative which is meaningless. This is because 3 F 2 → 3 H 4 transition has a significant U (2) matrix and it is not included in the data set of any of the complex as it is beyond the range of UV region. However, T 4 and T 6 are affected significantly. Both parameters are related to changes in symmetry properties of the complex species. These suggest that the symmetry of the complex species changed significantly and not only the immediate co-ordination of environment of Pr(III), these changes are considered to be a good evidence for the involvement of ligands in the inner sphere co-ordination of Pr(III). The observation made from the Tables is further supported by the comparative absorption spectra shown in Figure 1 and Figure 2 (among the various spectra), where there is significant change in the intensity of the peak of the spectra when Pr(III) interacts with different ligands in solution, (Viz-Guanosine and GTP) resulting significant enhancement in the Oscillator strength of different 4f-4f transitions . As a result we have observed noticeable increase in the magnitude of Judd-Ofelt T λ parameters. Such increase in the value of Oscillator strength and T λ is more when Ca(II) is added to the solution of Pr(III): Journal of Materials Science and Chemical Engineering From the above mentioned tables it was clearly seen that rate of complexation increases with increase in temperature and from which the rate of reaction and activation energy Ea of the complexation is evaluated as shwon in Table 6 . From the values of the thermodynamic parameters in Table 7 
